A clean, more efficient method for in-solution digestion of protein mixtures without detergent or urea.
Proteolytic digestion of a complicated protein mixture from an organelle or whole-cell lysate is usually carried out in a dilute solution of a denaturing buffer, such as 1-2 M urea. Urea must be subsequently removed by C18 beads before downstream analysis such as HPLC/MS/MS or complete methylation followed by IMAC isolation of phosphopeptides. Here we describe a procedure for digesting a complicated protein mixture in the absence of denaturants. Proteins in the mixture are precipitated with trichloroacetic acid/acetone for denaturation and salt removal and resuspended in NH4HCO3 buffer. After trypsinolysis, the resulting peptides are not contaminated by urea or other nonvolatile salts and can be dried in a SpeedVac to remove NH4HCO3. When this protocol was applied to an extract of A431 cells, 96.8% of the tryptic peptides were completely digested (i.e., had no missed cleavage sites), in contrast to 87.3% of those produced by digestion in urea buffer. We successfully applied this digestion method to analysis of the phosphoproteome of adiposomes from HeLa cells, identifying 33 phosphorylation sites in 28 different proteins. Our digestion method avoids the need to remove urea before HPLC/MS/MS analysis or methylation and IMAC, increasing throughput while reducing sample loss and contamination from sample handling. We believe that this method should be valuable for proteomics studies.